SIMULATIONS OF INDUCERS AT 
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BACKGROUND ON THERMAL EFFECTS IN CAVITATION 
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Kinematic viscosity smaller by factors of 10-20 




PHYSICAL PROPERTIES OF HYDROGEN 
(Temperature Dependence) 
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Twice that of Liquid Nitrogen) 
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Rate Phase Change 

More Rigorous Unsteady Bubbly Model For 
Dense Vapor Clouds Under Development 



LIQUID HYDROGEN INDUCER SIMULATIONS 
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Inducer with Experimental Data From CNREC 

Unsteady Cavitation Model Developed and Tested on 
Ogive 

- Lack of unsteady data in cryogenic fluids 



CAVITATING HYDROFOIL FLOWFIELD 






CAVITATING HYDROFOIL: LIQUID NITROGEN 





CAVITATING HYDROFOIL: LIQUID HYDROGEN 




Temp= 20.69 K, Vel=65.2 m/s Temp= 20.70 K, Vel=58.1m/s Temp= 20.63 K, Vel=51.4m/s 

Cavitation Number= 1.68 Cavitation Number= 1.57 Cavitation Number= 1.34 

Cavity Length=0.6 in Cavity Length= 0.75 in Cavity Length= 0.70 inches 




SIMULATIONS OF LIQUID HYDROGEN INDUCER 




Exit deviation angles compared with experimental data 



120% DESIGN: INLET FLOW VELOCITY 



’ CRAFT Tech 




120% DESIGN: EXIT FLOW VELOCITY 



Deviation of Flow Vector From 
Blade Angle At Exit 



DESIGN CASE: MERIDIONAL VELOCITY 



Comparison with Data Half a Diameter 
Upstream of Inlet 





DESIGN CASE: BLADE INLET FLOW VELOCITY 
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DESIGN CASE: EXIT FLOW VELOCITY 



Deviation of Flow Vector From 
Blade Angle At Exit 



DESIGN CASE: MERIDIONAL VELOCITY 



CRAFT Tech 






DESIGN CASE: TANGENTIAL VELOCITY 






DESIGN CASE: TURBULENT VISCOSITY 







80% OF DESIGN CASE 






80% OF DESIGN CASE : COMPARISONS WITH DATA 












Simulations of a 3-bladed liquid hydrogen inducer tested in water 





separation length 




